Aim: To study the effect of MWM on acromiohumeral distance, pain and disability in patients with Shoulder Impingement Syndrome. Method: Fifteen subjects with shoulder impingement syndrome were selected. Participants were treated with MWM posterolateral glide for shoulder for 6 sessions. The main outcome measures include dultrasonographic measurement of the acromiohumeral distance, VAS, SPADI and DASH scale. Results: There were extremely significant changes seen in the acromiohumeral distance in patients with impingement pre and post MWM treatment with p value of <0.0001. Pain and disability also showed extremely significant changes with a p value of <0.0001. Conclusion: The study concludes that MWM is effective in increasing the acromiohumeral distance and in reducing pain and disability in patients with shoulder impingement syndrome.
Introduction
Shoulder disorders are among the most common of all peripheral joint complaints (Chard et al,1991; Lo et al,1990) . Shoulder Impingement Syndrome (SIS) is defined as the mechanical entrapment of the rotator cuff (mainly the supraspinatus tendon) or the subacromial bursa in the subacromial space between the humeral head and the acromion or coracohumeral ligament (Ellenbecker. et al,2010; Cools et al,2008) .It is characterized by shoulder pain that is exacerbated by arm elevation or overhead activities (Ludewig et al,2000; Lukasiewicz et al,1999) . The etiology of SIS is multifactorial. Two main contributing factors are: (1) Narrowing of the subacromial space (2) Enlargement of the subacromial tissues (bursae /tendons) (Cholewinski et al,2008; Wang et al,2005) .The subacromial space was quantified by the acromiohumeral distance (Cholewinski et al,2008) .The subacromial space or acromiohumeral distance could be measured using ultrasound which was found to be a technique that is non-invasive, radiation free and has high validity when compared with others (Azzoni et al,2004) .More extensively studied is the subacromial space at the anterior outlet via the acromiohumeral distance measure on ultrasound images with the majority of studies reporting a smaller AHD in those with subacromial impingement syndrome (Bhatt et al,2013) .Many factors have been proposed as contributors to the development of shoulder impingement syndrome (Michener et al, 2003) .Mechanisms include intrinsic changes in the supraspinatus tendon and extrinsically the direct mechanical compression of the supraspinatus tendon in the subacromial space (Neer ,1983) . Characterizing supraspinatus tendon dimension and the tendon thickness in proportion to the subacromial space will aid our understanding of the mechanism of this (Michener. et al,2015) .Ultrasonography is a useful technique for imaging a large variety of musculoskeletal disorders (Bhatt et al,2013) .Studies suggest that shoulder ultrasound performed in patients with Shoulder Impingement Syndrome visually showed decreased size of subacromial space and rotator cuff thickness (When compared to persons not affected by this condition) (Cholewinski et al,2008) .Conservative treatment of the shoulder impingement syndrome consists of a wide range of procedures, manual therapy being one of them (Olivera et al, 2012) .MWM is a manual therapy technique in which a manual force, usually in the form of a joint glide is applied to a motion segment and sustained while a previously impaired action (e.g.painful abduction movement) is performed (Vicenzino et al,2007) . If the active movement performed is pain free, the orientation of the glide will be considered adequate (Mulligan et al,2014) .The principles for this type of joint mobilization are based on analyzing and correcting any minor positional fault in the patient, which according to the MWM theory occurs due to the various soft and/or bony tissue lesions in/around the joint (Mulligan et al,2014) .The purpose of this study was to investigate the effects of MWM on AHD, pain and disability in patients with Shoulder Impingement Syndrome.
Methods
It's a Quasi experimental type of study. All the fifteen (n=15) 
Procedure
Approval for the study was gained from the Institutional Ethics Committee. All subjects were explained the purpose of the study and written consent was taken from all of them prior to assessment. Patients meeting the inclusion criteria were selected for the study. Proforma was filled by interviewing the subjects which included information about their gender, age, height, weight, location and duration of symptoms, previous history of shoulder pain, and pain intensity using 10 cm Visual Analogue Scale. Pre evaluation was done followed by treatment protocol of MWM for 6 sessions with 24 hours between sessions after which post evaluation was done. Pre and Post Evaluation were done using following outcome measures:
 Functional status of patients were assessed with SPADI and DASH scale (Roach et al,1991; Hudak et al,1996) .
 USG measurements of AHD and SST.
The intervention included MWM posterolateral glide for shoulder. Patient seated at the edge of a chair. Patients arm should be in external rotation while performing abduction. The therapist stands on the lateral side of the unaffected shoulder. Therapist stabilizes scapula with one hand. Thenar eminence of the other hand is placed medial to the head of humerus. Therapist glides the humeral head in postero-lateral-inferior direction with thenar eminence. Patient performs the offending movement while the glide is sustained. This movement should now become pain-free. Passive overpressure can be given by the patient at the end of new available range using his other hand. The hand of the therapist should also move along with the movement in order to sustain the glide along the treatment plane. Allow upward rotation of the scapula as the patient moves his shoulder (Mulliganet al,2014) .
Figure 1. MWM Posterolateral glide for Shoulder
MWM -10 repetitions daily, 30 sec rest period between sets, 6 sessions with 24 hours between sessions.USG measurements of each participant, AHD and SST were scanned using a Mindray ultrasound machine in conjunction with a 7-MHz linear transducer.
AHD: Acromio-humeral distance
The AHD measurement was taken with the participant in sitting position. His/her head was in neutral position, arm in 0° flexion, elbow were in full extension and forearm in neutral position. The transducer was placed on the lateral surface of the shoulder along the longitudinal view and was measured from the infero-lateral edge of acromion to the apex of the greater tubercle (Cholewinski et al,2008) .
Figure 2. Acromiohumeral distance SST: Supraspinatus tendon thickness
SST was taken with the patient in sitting position. His/her head was in neutral position, with the palmar side of the hand on the superior aspect of the iliac crest, with elbow flexed and directed posteriorly towards the midline. The SST was scanned in transverse view and the thickness of the tendon was measured at 30 mm lateral to the long head of biceps tendon (Cholewinski et al,2008; Wallny et al,1999) .
Figure 3. Supraspinatus thickness
The data was statistically analyzed by Wilcoxon Test.
SST Results
All subjects completed the intervention program study. The demographic variables of the subjects were as follows: 
Discussion
In a study by Hio-Teng Leong et al 2012, the subacromial space was quantified by the AHD. The etiology of SIS is multifactorial, one of them being narrowing of subacromial space (Cholewinski et al,2008; Wang et al,2005) .A study by Jerzy et al, 2008 suggested that shoulder ultrasound performed in patients with symptoms of SIS usually showed decreased size of subacromial space. Ultrasonographic assessment of humeral head elevation, measured as the AGT distance (the distance between the infero-lateral edge of acromion and the apex of the greater tuberosity of humerus), proved to be useful in establishing the diagnosis of the subacromial impingement syndrome of the shoulder (Neer,1983) . Our study concludes that Mulligan MWM posterolateral glide helps in correcting positional fault by repositioning the joint causing it to track normally, (Hing,2007) thus increasing AHD post Mulligan treatment session. An extrinsic mechanism is theoretically supported which states direct mechanical compression; measures of direct tendon compression during arm elevation are needed to verify this mechanism. Surgical intervention to increase subacromial space may be considered if tendon compression can be verified (Lori et al,2015) .Statistically significant difference in rotator cuff thickness between the affected and unaffected joints found within the study group results from the decrease in thickness of the rotator cuff during the development of SIS, which was observed by some authors (Seibold et al,1999; Wiener et al,1993) .Our study concludes that the supraspinatus tendon compression is relieved because of increase in the AHD pre to post Mulligan MWM posterolateral glide treatment ,because of which there is slight increase in the supraspinatus tendon thickness. A study done by Aimie et al,2008 have shown that MWM with supervised exercise showed the highest percentage of change in decreasing pain and improving functions from pre to post treatment. Since the SPADI function test is based on shoulder pain with functional activities thus, interventions resulting in pain reduction would also result in an improved SPADI score. One of the case report done by Lucy et al, 2006 concludes that MWM may be an effective treatment intervention for patients with impingement which has an improvement in SPADI scores, which is proved in our study. The Disabilities of the Arm, Shoulder, and Hand questionnaire (DASH), is the most widespread and best-tested and characterized instrument for shoulder assessment (Angst et al,2011) .Also, we have found that MWM helps in decreasing pain and improving functions from pre to post Mulligan MWM posterolateral glide treatment, therefore improving DASH scores. A study done by Aimie et al, suggested that the MWM group had a higher percentage of change from pre to post treatment on all three pain measures (VAS, Neer, Hawkins Kennedy) (Aimieet al,2008) .It is likely that the movement produced by MWM techniques resulted in pain reduction through activation of mechanoreceptors inhibiting nociceptive stimuli through the gate control mechanism or through facilitation of synovial fluid nutrition (Melzack et al,1965; Wall 1978; Threlkeld1992) .MWM also has an hypoalgesic and sympathetic nervous system (SNS) excitation effect (Wallny et al,1999) .Therefore in our study we found that because of pain reduction the VAS scales have improved post Mulligan MWM posterolateral glide treatment improving patients functions.
Conclusion
Thus are study concludes that MWM is effective in increasing the acromiohumeral distance in patients with shoulder impingement syndromeand it is also effective in reducing pain and disability thereby improving the patients functions.
